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exception to contain cells from only one family (i.e., they must have
arisen within a single family)—a finding that is most easily explained
by assuming that each cancer is descended from a single abnormal cell.
However, it is also clear that even though cancers are in this sense
clonal, a considerable amount of modification by variation and natural
selection can occur during the growth of each cancer. For example,
although a particular cancer may be marked, from the start, with a
particular chromosomal abnormality, further abnormalities may be added
during its subsequent growth.  It is as if an early step had permitted
uncontrolled growth and the operation of natural selection, which in
turn allowed the progressive evolution of increasingly abnormal and more
rapidly multiplying types of cells. Because the average cancerous growth
will amount to many millions of cells before it becomes detectable, it
may already have undergone considerable selection for the fittest vari-
ants arising spontaneously within the population. So, even if two sep-
arate cancers were to start off with the same underlying abnormality,
they could have very different characteristics by the time the diagnosis
of cancer becomes possible. This makes it very difficult to be certain
whether the great diversity of phenotypic characteristics observed in
most forms of cancer means that there has to be great diversity in the
ways of producing cancer.
The Varying Incidence of Cancer
It is abundantly clear that the incidence of all the common cancers
in humans is being determined by various potentially controllable exter-
nal factors, because people in different parts of the world suffer from
different kinds of cancer, depending on their habits, diet, and customs
rather than on their ethnic origins. Thus, when people migrate from one
country to another they tend to acquire the pattern of cancer that is
characteristic of their new home. This is surely the most comforting
fact to come out of all cancer research, for it means that cancer is, in
large part, a preventable disease.
Next, it is also clear that some carcinogens tend to be associated
with specific cancers. For example, cigarette smoke is the major cause
of the common bronchogenic carcinoma of the lung, but it does not cause
the less common mesothelioma of the lung. Asbestos causes both meso-
theliomas and bronchogenic carcinomas. Certain aniline dyes (especially
2-naphthylamine) cause bladder cancer, but little of any other kind of
cancer. A similar specificity probably also applies to cancers whose
cause or causes have not yet been identified, because the incidences of
the different kinds of cancer tend to vary independently.
Although the causes of most cancers that are common in affluent in-
dustrialized nations have not yet been identified, epidemiological data
suggest certain general conclusions about the nature of these causes.
Apart from lung cancer (which has become much more prevalent during this
century as more and more people have taken up smoking), the only common

